Accurate diagnosis of acute appendicitis (AA) is still a problem and is not always easy, even for experienced surgeons. Studies have shown that 20 to 30% of the appendices removedwere normal. Therefore, various scoring systems have been developed to aid in the diagnosis of doubtful cases and reduce the number of unnecessary appendectomies. the aim of this study was to assess the diagnostic value of different scoring systems in acute appendicitis. material and methods. The study involved 94 patients who underwent laparotomy due to suspected acute appendicitis. Medical examination at hospital admission was performed by a resident and a general surgery specialist. The probability of AA was evaluated using six different scoring systems: Alvarado, Fenyo, Eskelinen, Ohman, Tzankis, and RIPASA. The resident calculated the results in individual systems. The decision to perform the operation was taken by a specialist surgeon who did not know the results. Results. Normal appendix was removed in 26% of cases. Eskelinen, RIPASA and Alvarado systems showed highest sensitivity (99%, 88% and 85%, respectively). Tzankis and Fenyo systems showed highest specificity (62% and 50%, respectively). Conclusions. Our study has shown limited value of scoring systems for the diagnosis of acute appendicitis.The systems may improve diagnostic accuracy as they require obtaining a more detailed medical history, and making a more thorough and organized data analysis. However, the scoring systems should be treated only as an aid to diagnosis.
Acute appendicitis (AA) is the most frequent cause of peritonitis in patients hospitalized at general surgery departments. Despite growing accuracy of diagnostic methods, the level of diagnostic errors has remained around 20-30% for many years (1) . Additionally, in women aged 12-40 years the percentage of unnecessary laparotomies may reach even 45.6% (2) . Certainly, in some cases, even though the initial diagnosis of AA proves to be wrong, the operation turns out to be justified when other cause of the complaint is found, e.g. caecal tumour, twisted or ruptured ovarian cyst, or extrauterine pregnancy. The core of the problem are the cases when the operation fails to indicate the cause of the pain, which, in all likelihood, is of a "non-surgical" nature. In such cases, the macroscopically normal appendix is often removed, but the procedure may be considered unnecessary (3) .
Undoubtedly, over the 127 years since the first successful appendectomy, mortality and number of complications have decreased significantly. However, this does not mean that amined at admission by a general surgery specialist and a resident. The total of 10 specialists and 4 residents took part in the study. All patients underwent basic laboratory tests, including complete blood count, c-reactive protein level, general urinalysis, and abdominal ultrasound performed by a specialist radiologist. The resident filled the prepared questionnaire regarding the diagnosed symptoms and tests results, then calculated the probability of acute appendicitis in six different scoring systems: Alvarado (the assumed cut-off point (COP) for the diagnosis of AA: 7 points; tab. 1), Fenyo (COP: -2 points; tab. 2), Eskelinen (COP: 55 points; tab. 3), Ohman (COP: 12 points; tab. 4), Tzankis (COP: 8 points; tab. 5), and RIPASA (COP: 7.5 points; tab. 6). The decision to perform the operation was taken by a general surgery specialist who did not know the results in the individual systems. Eventually 92 patients were subjected to laparotomy, and this group was (5) (6) (7) (8) (9) (10) (11) . The systems assign a point value to a symptom obtained from the patient's medical history, physical examination or additional examinations, to eventually determine the probability of AA in the patient. They are meant to provide more thorough and organized data analysis, and thus to improve diagnostic accuracy.
The aim of our study was to assess the value of different scoring systems for the diagnosis of acute appendicitis.
MATERIAL AND METHODS
Between January 2010 and December 2012, 156 patients with suspected acute appendicitis were hospitalized in the General Surgery Department. Each patient was ex- The value of scoring systems for the diagnosis of acute appendicitis <6: low probability of AA; 6-11.5: average probability, observation recommended; >11.5: high probability of AA 
RESULTS
The analysed group of 92 patients who underwent laparotomy due to suspected acute appendicitis included 46 women and 46 men. The mean patient age was 38 years (range: 18-69 years). Normal appendix was removed in 24 patients (26% of cases). Eleven patients were intraoperatively diagnosed with other pathology which caused their complaints. It was mesenteric lymphadenitis in 6 patients, ruptured ovarian cyst in 2 patients, extrauterine pregnancy in 1 patient, acute pancreatitis in 1 patient, and necrotic omental fragment in 1 patient. In the subgroup of female patients up to 40 years old (30 subjects), normal appendix was removed in 33% of cases (10 patients), 23% of which (7 patients) were not diagnosed with other "surgical" cause of the complaint.
None of the studied symptoms and tests results was significantly correlated with AA diagnosis (tab. 7). The highest score was obtained for: positive Rovsing sign (p=0.06), anorexia (p=0.1), fever (p=0.11) and suspected AA in ultrasound examination (p=0.15). Results of ultrasound diagnosis were thoroughly analysed. In our study, the sensitivity of ultrasound was 38% and its specificity 83%. The accuracy of the diagnosis depended largely on the radiologist's experience, and thus the sensitivity for individual physicians ranged from 75% to 20%.
Results for individual scoring systems is presented in tab. 8. Eskelinen scoring system showed the highest sensitivity, and Tzakis system showed the highest specificity. None of the prognostication systems is significantly correlated with AA diagnosis.
DISCUSSION
The last decades have seen an increase in the probabilistic approach in clinical decisionmaking. This has resulted in the development of a number of scoring systems, computer models and algorithms.
Similarly, many systems have been developed for the diagnosis of acute appendicitis, which, according to their authors, are intended to provide an additional tool to facilitate accurate diagnosis and management of AA. This is important, insomuch as the level of diagnostic errors has remained the same for years despite growing accuracy of diagnostic methods. The new AA markers, such as interleukin-6, lactoferrin, calprotectin, serum amyloid A, myeloperoxidase and many other, proved to be either of no diagnostic value, or impractical despite positive results of pilot studies, for instance due to poor availability (12, 13, 14) .
Many publications emphasize high value of computed tomography (CT) in diagnosing AA, particularly in doubtful cases. This examination allows to reduce the percentage of unnecessary appendectomies, on average to several percent (15) (16) (17) (18) . In an American study, half of the patients, whose CT scan did not confirm acute appendicitis, were diagnosed with other real cause of the complaint (18) . Unfortunately, Polish conditions often differ from the "Western" ones, and computed tomography is not available 24/7 in many centres. Other limitations include financial resources and exposure to high doses of radiation. Therefore, some authors promote ultrasound examination as the key tool for the diagnosis of acute appendicitis (9), although its actual value remains controversial. According to literature data, its sensitivity varies from 44 to 100%, and specificity from 47 to 99% (19) . The discrepancies result, first of all, from the expertise and experience of the ultrasound specialist, but also from the patient-dependent factors such as obesity, large volume of intestinal gases or previous laparotomies. The data confirm our observation that the accuracy of the diagnosis highly depended on the radiologist examining the patient.
Our study has shown that scoring systems are of limited value in diagnosing AA. The majority of the systems showed high sensitivity and positive predictive value allowing to select actually ill patients and to limit unnec-essary appendectomies. However, occasional very low specificity and negative predictive value are associated with delayed diagnosis, and consequently with the increase in the percentage of perforations, diffuse peritonitis and further consequences.
In our study, the Tzakis system appears to be most useful and can be considered statistically significantly correlated at the level from 13%.
Our results differ from those provided in the literature, particularly as regards the specificity, for which much better results have been achieved. The difference may result, among other things, from the size of study groups. In a large systematic review evaluating the validity of Alvarado score and involving 3,000 patients, the sensitivity was 82% and specificity 81% (with the cut-off point of 7 for the diagnosis of AA) (19) . The sensitivity and specificity values declared by the systems authors are 91% and 81% for the RIPASA score (10), 95% and 97% for the Tzakis score (9), and 73% and 87% for the Fenyo score (11). Comparisons of two or, less frequently,three scoring systems arecommon in the literature. Comparisons involving more systems, like in our study, are very rare. The Alvarado system is most popular and most frequently compared. It is worth noting that the development of a new scoring system is a purely mathematical procedure, in which point values are assigned depending on distribution of a trait in the examined population. Therefore, it is not surprising that innovative scoring systems are always better than those to which they are compared.
It seems that the old surgical motto "if in doubt take it out" becomes irrelevant these days. Additionally, as rightly suggested by Bialas and Gryszkiewicz, due to growing awareness of the patients it may turn out that unjustified appendectomy and exposure to postoperative complications will soon become the subject of indemnification procedures (3) .
Unfortunately, we are still far from a satisfactory diagnostic method and the abundance of the proposed scoring systems adequately illustrates difficulties in finding the perfect one.
Some authors suggest that in the age of laparoscopy the quoted motto should be replaced by "if they're crook take a look" (21). However, the question is whether such laparoscopic evaluation is reliable and whether visually unchanged appendix should be removed (22, 23) 
